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160
We collected whole blood for isolation of RNA immediately before vaccination (day 0), 161 and on days 2, 5, 6, 8, 9, 12, 14, 20, 29, 42 and 180 post-vaccination from all volunteers and 162 measured genome-wide transcript abundance levels. Data were available for eight of the nine 163 participants who seroconverted. For each of these eight subjects, we compared transcript 164 abundances for each post-vaccination day with those for the matched pre-vaccination sample 165 (see Supplementary Information) . Almost all significant changes in transcript abundance 166 occurred 5-20 days after vaccination, with a peak of 161 and 156 transcripts changing in 167 abundance (days 8 and 9, respectively), and 286 transcripts with a significant change in 168 abundance on at least one day (Figure 1 ). Fewer transcripts met criteria for significance when comparing vaccinees to placebo recipients (n=131), but the direction of change for 271 of the 170 286 transcripts from vaccinees was the same whether the comparison was with day-matched 171 placebo recipients or each subject's baseline sample ( Supplementary Figure 1 ).
172
To infer the functional implications of these changes in transcript abundance, we used 173 hierarchical clustering to organize the transcripts and compared gene membership in Gene
174
Ontology and the KEGG pathways using the DAVID bioinformatics resource [28] . Gene 
178
IFI27, HERC5, IFIT1, USP18, and ISG15 transcripts all increased 10-to 22-fold compared to 179 baseline. Cluster 1 was strongly enriched for genes involved in the innate immune response to 180 viruses and highly enriched for genes we previously found to be expressed after treatment of 181 PBMCs with type I interferon (p<1E-36) [29] .
182
Gene transcripts in Clusters 2 and 3 showed maximal changes on day 14, with Cluster 2 183 transcripts increasing and Cluster 3 transcripts decreasing in abundance from baseline ( Figure   184 2A and 2B). Cluster 2 included TYMS, CEP55, CCNA2, and NEK2, whose genes products are 185 involved in DNA replication and cell division, and other genes associated with mitosis (p<2E-9, 186 Figure 2C ). Genes in Cluster 3 were enriched in both reticulocytes (p=1E-20) and neutrophils 187 (p=2E-7) [30]. We did not measure reticulocyte counts, but we did measure neutrophils and the 188 relative neutrophil abundance in vaccinees did not change significantly with time (p=0.55, paired 189 t-test), suggesting that decreased expression of these genes was not due to decreased Figure 4) ; thus, we subsequently performed analyses stratified 204 by day of fever.
205
Despite having fewer days available for comparison and lacking baseline samples for 206 each patient, we identified many more transcripts with significant changes in abundance post-207 infection compared to those found in vaccinees: among the 20,623 transcripts measured in both 208 datasets, we identified 3,210 transcripts that differed significantly on at least one day of fever, 209 compared with 278 transcripts following vaccination ( Figure 3A and Supplementary Figure 5A ).
210
The magnitude of the maximum change in abundance post-infection was also nearly 10-fold 
217
Despite differences in response magnitude and number, the response following natural 218 symptomatic infection included 90% (250/278) of transcripts that changed after vaccination, and 219 the direction of change was the same for 96% of these transcripts (240/250) ( Figure 3C ). The 220 transcripts that changed the most post-vaccination (IFI44, IFI44L, IFI27 and HERC5) were 221 among the 20 transcripts with the biggest differences in abundance following natural infection, 222 and relative increases in transcript abundance were strongly correlated across the two groups 223 (Spearman r 2 = 0.75). the two groups, we found that the responses to natural infection on fever days 1-3 were most 237 similar to responses to vaccination on days 8-9 (Pearson's r ≥0.60; peak on day 9), while fever 238 day 4 was most similar to vaccination day 12 (r>0.75, peak on day 12), and fever day 5 was 239 most similar to vaccination day 14 and subsequent time-points (r≥0.70, peak on 14) ( Figure 4B , 240 Supplementary Dataset 1). Thus, the enrichment of common modules in the same sequence 241 indicates a similar progression in the early host response to vaccination and to natural infection.
242
We note there was also a cluster of 16 gene modules, six associated with platelet 243 activation and cytoskeletal remodeling, that were elevated in natural infection but not vaccinees 
311
The links between type I interferon production and NAb production are likely to involve 312 multiple cell types. Plasmacytoid dendritic cells (pDCs) contribute to B cell differentiation and 313 antibody production after viral infection [39] . In this study, increases in monocyte-associated 314 gene expression coincided with ISG expression, and we found features related to multiple 315 monocyte phenotypes in both natural infection and vaccination (Supplementary Figure 10C ).
316
Gene module analysis also suggested that T cells were responsible for the increase in cell 
333
Neutralizing antibody titers were used as an endpoint for these vaccine studies because 334 many studies have shown that these antibodies play an important role in protective immunity. 
343
Our findings should be validated using a tetravalent dengue vaccine formulation. We 344 previously studied transcript-based responses to a different tetravalent dengue vaccine in 345 nonhuman primates and found that the interferon response was associated with antibody 346 formation [35] . We believe it is likely that the same relationship between early transcriptional responses and neutralizing antibodies will exist in humans immunized with tetravalent LAV 
